a b s t r a c t
Delirium is a common and severe neuropsychiatric syndrome characterised by acute deterioration and fluctuations in mental status. It is precipitated mainly by acute illness, trauma, surgery, or drugs. Delirium affects around one in eight hospital inpatients and is associated with multiple adverse consequences, including new institutionalisation, worsening of existing dementia, and death. Patients with delirium show attentional and other cognitive deficits, altered alertness (mostly reduced, but some patients develop agitation and hyperactivity), altered sleep-wake cycle and psychoses. The pathways from the various aetiologies to the heterogeneous clinical presentations are hardly studied and are poorly understood. One of the key questions, which research is only now beginning to address, is how the factors determining susceptibility interact with the stimuli that trigger delirium. Inflammatory signals arising during systemic infection evoke sickness behaviour, a coordinated set of adaptive changes initiated by the host to respond to, and to counteract, infection. It is now clear that the same systemic inflammatory signals can have severe deleterious effects on brain function when occuring in old age or in the presence of neurodegenerative disease. Multiple animal studies now show that even mild acute systemic inflammation can induce exaggerated sickness behaviour responses and cognitive dysfunction in aged animals or those with prior degenerative pathology when compared to young and/or healthy controls. These findings appear highly promising in understanding aspects of delirium. In this review our aim is to describe and assess the parallels between exaggerated sickness behaviour in vulnerable animals and delirium in older humans. We discuss inflammatory and stress-related triggers of delirium in the context of new animal models that allow us to dissect some aspects of the mechanisms underpinning these episodes. We discuss some differences between the sickness behaviour syndrome model and delirium in the context of the complexity in the latter due to other factors such as prior pathology, psychological stress and drug effects. We conclude that, with appropriate caveats, the study of sickness behaviour in the vulnerable brain offers a promising route to uncover the mechanisms of this common and serious unmet medical need.
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Introduction
Delirium is a common and severe neuropsychiatric syndrome characterised by acute deterioration and fluctuations in mental status mainly precipitated by acute illness, trauma, surgery, or the side effects of drugs. The core DSM-IV diagnostic criteria are: (a) a disturbance of consciousness (that is, reduced clarity of awareness of the environment, with reduced ability to focus, sustain, or shift attention), (b) a change in cognition (e.g. memory impairment) or a perceptual disturbance, and (c) onset of hours to days, and tendency to fluctuate. Delirium is one of the most common acute medical conditions. The overall prevalence in medical inpatients is greater than 10%; in older patients this rises to greater than 20% and in intensive care units and post-operative hip fracture patients the prevalence is greater than 50%. In a typical 1000-bedded hospital, around 120 people will have delirium at any given time. There are currently no licensed treatments.
Although by definition delirium has an acute onset and always involves attentional deficits, it is otherwise heterogeneous, with the variable presence of multiple other neuropsychiatric features. Prominent among these is disturbance in level of consciousness, which ranges from barely responsive to highly agitated. A reduced level of consciousness is termed hypoactive delirium, whereas agitation and increased motor activity is termed hyperactive delirium. Many patients fluctuate between these motoric subtypes. Other neuropsychiatric manifestations include impairments in memory, perception and other cognitive domains, psychosis, and disturbance of the sleep-wake cycle (Fong et al., 2009; MacLullich and Hall, 2011) .
